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© A method of manufacturing a three-dimensional 
fabric of the type which may be used in absorbent 
garments, dressings or the like involves the use of 
an apertured collector element which has a predeter- 
mined three-dimensional shape. The method in- 
volves positioning material adjacent to one side of 
the apertured collector element and developing a 
pressure differential between the one side of the 
apertured collector element and a second, opposite 
side to force the fabric material against the apertured 
collector element. The material, which has con- 
formed to the shape of the collector element, is then 
solidified into its intended three-dimensional shape. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a system and a meth- 
od for fabricating three-dimensional fabrics for use 
in sanitary napkins, incontinence pads, surgical 
dressings or the like. More specifically, the inven- 
tion relates to forming three-dimensional surfaces 
such as flexible projections, ridges, wells or the like 
which may be used to direct fluid within a product, 
or to provide improved anatomical fit. 

Description of the Prior Art 

Products such as sanitary napkins, inconti- 
nence pads and surgical dressings often include a 
layer of absorbent material, and a backing layer or 
moisture barrier which is impervious to fluid. The 
absorbent material includes a surface for contact- 
ing the body of the consumer or patient, so that 
body fluids are absorbed into the product and are 
contained by the moisture barrier. In the case of 
sanitary napkins and incontinence pads, an adhe- 
sive strip may be provided on an outer surface of 
the moisture barrier for temporarily securing the 
product to an undergarment of the consumer. 

Conventionally, the body contacting surface of 
the absorbent material in such a product is sub- 
stantially flat and uniform. Attempts have been 
made to texture the body-contacting surface by 
embossing, but embossing tends to compress the 
absorbent material and lesson its moisture absorb- 
ing characteristics. While the potential advantages 
of a textured body contacting surface, such as 
greater absorbent surface area and improved ana- 
tomical fit are generally recognized, the disadvan- 
tages which are inherent in compression type for- 
ming techniques such as embossing have, pre- 
cluded any successful introduction of a textured 
absorbent product into the marketplace. 

It is clear that there has existed a long and 
unfilled need in the prior art for a system and 
method for making a three-dimensional, textured 
absorbent fabric which does not have diminished 
moisture absorbing characteristics with respect to 
conventional, non-textured absorbent products. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to 
provide an improved method for manufacturing an 
absorbent, three-dimensional fabric which exhibits 
improved moisture absorbency characteristics with 
respect to conventional non-textured absorbent 
products. 

It is further an object of the invention to provide 
a system for making a three-dimensional, absor- 
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bent fabric which exhibits such improved moisture 
absorbing characteristics. 

In order to achieve the above and other objects 
of the invention, a method of manufacturing a 

5 three-dimensional fabric of the type which may be 
used in absorbent garments, dressings or the like 
includes, according to a first aspect of the inven- 
tion, steps of (a) providing an apertured collector 
element having a predetermined three-dimensional 

10 shape; (b) positioning material to adjacent to one 
side of the apertured collector element; (c) devel- 
oping a pressure differential between the one side 
of the apertured collector element and a second, 
opposite side to force the fabric material against 

15 one side of the apertured collector element so that 
the material conforms to the predetermined three- 
dimensional shape; and (d) solidifying the so-con- 
formed material into the three-dimensional shape. 
According to a second aspect of the invention, 

20 a method of manufacturing a three-dimensional 
fabric of the type which may be used in absorbent 
garments, dressings or the like includes steps of 
(a) providing an apertured collector element having 
a predetermined three-dimensional shape; (b) posi- 

25 tioning a web material adjacent to one side of the 
apertured collector element; (c) positioning fibrous 
fill material adjacent to the web material; and (d) 
solidifying the web and the fibrous film material 
into the three-dimensional shape. 

30 According to a third aspect of the invention, a 

system for manufacturing a three-dimensional fab- 
ric of the type which may be used in absorbent 
garments, dressings or the like includes an aper- 
tured collector element having a predetermined 

35 three-dimensional shape; structure for positioning 
material adjacent to one side of the apertured col- 
lector element; structure for developing a pressure 
differential between the one side of the apertured 
collector element and a second, opposite side to 

40 force the fabric material against the one side of the 
apertured collector element so that the material 
conforms to the predetermined three-dimensional 
shape; and structure for solidifying the so con- 
formed material into the three-dimensional shape. 

45 According to a fourth aspect of the invention, a 

system for manufacturing a three-dimensional fab- 
ric of the type which may be used in absorbent 
garments, dressings or the like includes an aper- 
tured collector element having a predetermined 

50 three-dimensional shape; structure for positioning a 
web of material adjacent to one side of the aper- 
tured collector element; structure for positioning 
fibrous film material adjacent to the web of ma- 
terial; and structure for solidifying the web and the 

55 fibrous film material into the three-dimensional 
shape. 

These and various other advantages and fea- 
tures of novelty which characterize the invention 
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are pointed out with particularity in the claims an- 
nexed hereto and forming a part hereof. However, 
for a better understanding of the invention, its ad- 
vantages, and the objects obtained by its use, 
reference should be made to the drawings which 
form a further part hereof, and to the accompany- 
ing descriptive matter, in which there is illustrated 
and described a preferred embodiment of the in- 
vention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a diagrammatical view of a system 
for manufacturing a three-dimensional fabric ac- 
cording to a preferred embodiment of the inven- 
tion; 

FIGURE 2 is a fragmentary perspective view of 
a contoured screen which is used in the system 
depicted in FIGURE 1; 

FIGURE 3 is a perspective view of an absorbent 
product which has been fabricated by the sys- 
tem depicted in FIGURES 1 and 2; 
FIGURE 4 is a plan view of an insert and a flat 
screen which is used according to a second 
embodiment of the invention; and 
FIGURE 5 is a plan view an absorbent product 
fabricated according to the invention which has 
an alternative contoured surface configuration. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

Referring now to the drawings, wherein like 
reference numerals designate corresponding struc- 
ture throughout the views, and referring in particu- 
lar to FIGURE 1, a system 10 for manufacturing a 
three-dimensional fabric of the type which may be 
used in absorbent garments, dressings or the like 
includes a shaping assembly 12 which is mounted 
on a rotary conveyer 14 for movement between a 
fill station 16 and a heating station 18 having a 
heater 20. As is further shown in FIGURE 1 , rotary 
conveyer 14 includes an internal chamber 22 which 
is in communication with a source 24 of vacuum. 
Fill station 16 includes a hood-like structure 36 
defining a pressurized chamber 38 which is con- 
nected to a pressure source 26, shown at the top 
of FIGURE 1. 

Referring again to FIGURE 1, a source of fiber 
28 is fed into a first cutter 32 contained within 
hood-like structure 36. Similarly, a source of pulp 
30 is fed into a second cutter 34, also contained 
within hood-like structure 36. Cutters 32, 34 are 
designed to cut fiber 28 and pulp 30, respectively, 
into small pieces, which are mixed within hood-like 
structure 36 by their momentum and by airflow 
from pressure source 26 to settle within shaping 
assembly 12, as will be described in greater detail 



be tow. 

Looking now to FIGURES 1 and 2, shaping 
assembly 12 includes a contoured screen 40 which 
is mounted between a pair of oppositely facing 
5 mounting blocks 42, 44. In the preferred embodi- 
ment of the invention, as may be seen in FIGURE 
2, contoured screen 40 is formed so as to have a 
pattern of spaced projections 50 formed thereon 
which are shaped as truncated cones. It is to be 

10 understood, however, that the exact shape of con- 
toured screen 40 will vary according to the specific 
contour that is desired for the three-dimensional 
fabric being manufactured. 
. According the preferred embodiment of the 

rs invention, a cover 46 of air permeable material is 
positioned over the surface of contoured screen 40 
which faces toward pressure source 26. The pres- 
sure differential between pressurized chamber 38 
and internal chamber 22 induced by pressure 

20 source 26 and vacuum source 24 will cause cover 
46 to conform to the surface of contoured screen 
40, as shown in FIGURE 1. 

During operation of the system 10, the frag- 
ments of fiber 28 and pulp 30 will settle on top of 

25 the cover 46 which has assumed the shape of 
contoured screen 40, until a fill level 48 is reached. 
At this point, fill station 16 momentarily stops, and 
rotary conveyer 14 transport shaping assembly 12 
to a position which is adjacent to heating station 

30 18. At that point, heat from heater 20 will melt a 
thermoplastic component of the fiber 28, thereby 
binding the fibers 28 to the fibers from pulp 30, 
and to the cover 46. Shaping assembly 12 is then 
permitted to cool, so that fibers 28, pulp 30 and 

35 cover 46 will solidify into a completed absorbent 
three-dimensional fabric. 

Alternatively, the solidification process could be 
performed by blowing heated air through shaping 
assembly 12 at fill station 14 rather than at a 

40 separate heating station. 

Pulp 30 may be substantially any type of ab- 
sorbent pulp, such as wood fiber pulp. Most prefer- 
ably, pulp 30 is Supersoft brand ELM pulp fiber, 
which is commercially obtainable from the Interna- 
ls tional Paper Co. Fiber 28 can be any basic fiber 
that has a surface melt point (as in the case of a 
bico fiber) or melt point range (as in the case of a 
staple fiber) of 1 10 • C to 150 ° C. The fibers 28 can 
be a bico, staple or adhesive fiber. A bico fiber 

so would have a core with a higher melt point than its 
sheath, or two coextruded portions having different 
melting temperatures. Staple and adhesive fibers 
would have a melting point less than the tempera- 
ture at which pulp 30 would begin to degrade or 

55 "yellow." Examples of commercially obtainable 
materials which could be used as the fiber 28 
include Celbond brand #K54 polyester/copolyester 
fiber which is available from Hoechst Celanese 
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Corporation, Celbond brand #255 fiber also avail- 
able from Hoechst Celanese Corporation, DuPont 
binder fiber #D262 polyester/copolyester fiber, 
DuPonl binder fiber #D270 polyester/copolyester 
fiber and adhesive fiber #410, which is available 
from the Eastman Chemical Company. 

Cover 46 could be any type of material through 
which air can be forced, such as a woven cloth, a 
non-woven fabric, an unbonded non-woven fabric, 
or a perforated plastic material. Most preferably, 
cover 46 is fabricated from a fusible fiber non- 
woven fabric such as made from ENKA brand 
#1050, #1070 or #1045 fusible fiber, which are 
available from Johnson and Johnson Worldwide 
Absorbent Products, or a blend of Hollofil pulp and 
ENKA fibers which is available under the brand 
TDS from Johnson and Johnson Worldwide Absor- 
bent Products. 

It is to be understood that a three-dimensional 
fabric according to the invention could be manufac- 
tured by using cover 46 without fiber 28 or pulp 30. 
Alternatively, a three-dimensional fabric could be 
manufactured according to the invention by using 
fiber 28 without pulp 30 or cover 46, or with fiber 
28 and cover 46 without the use of pulp 30. 

In order to enhance the ability of cover 46 to 
conform to the textured surface of contoured 
screen 40, cover 46 may be crimped prior to its 
placement adjacent to contoured screen 40. 

FIGURE 3 depicts an absorbent product 52, in 
this case a sanitary napkin, having a contoured 
absorbent surface 56 which has been fabricated 
according to the invention. As may be seen in 
FIGURE 3, contoured surface 56 includes a fabric 
cover 54 in which a plurality of depressions 60 
have been formed. Depressions 60 conform to the 
projections 50 in the contoured screen 40 which is 
illustrated in FIGURE 2. A moisture barrier 58 is 
secured to cover 54 with a suitable adhesive to 
complete the fabrication of absorbent product 52. 

According to a second embodiment of the in- 
vention, depicted in FIGURE 4, a molded insert 62 
having a contoured surface, in this case including 
holes 64, may be used in conjunction with a flat 
screen 66 in lieu of the contoured screen 40 in the 
embodiment depicted in FIGURES 1 and 2. Insert 
62 may in some cases be more economical to 
manufacture than the contoured screen 40, al- 
though contoured screen 40 permits better air flow 
through the shaping assembly 12 during manufac- 
turing of the three-dimensional fabric according to 
the invention. 

As shown in FIGURE 5, an absorbent product 
68 can, by varying the shape of the contoured 
screen 40 or molded insert 62, be formed in sub- 
stantially any desired shape. In this case, absor- 
bent product 68 has a contoured surface 70 having 
a pattern of substantially longitudinal ribs and fluid- 



transporting valleys. For example, different con- 
tours may improve fluid transport, reduce fluid run 
off, minimize the contact surface of the fabric to a 
wound or vaginal wall to reduce removal forces, or 

5 be shaped so as to better conform to the anatomy 
of the consumer or patient. 

It is to be understood, however, that even 
though numerous characteristics and advantages of 
the present invention have been set forth in the 

10 foregoing description, together with details of the 
structure and function of the invention, the disclo- 
sure is illustrative only, and changes may be made 
in detail, especially in matters of shape, size and 
arrangement of parts within the principles of the 

15 invention to the full extent indicated by the broad 
general meaning of the terms in which the appen- 
ded claims are expressed. 

Claims 

20 

1. A method of manufacturing a three-dimension- 
al fabric of the type which may be used in 
absorbent garments, dressings or the like, 
comprising steps of: 
25 (a) providing an apertured collector element 

having a predetermined three-dimensional 
shape; 

(b) positioning material adjacent to one side 
of said apertured collector element; 

30 (c) developing a pressure differential be- 

tween said one side of said apertured col- 
lector element and a second, opposite side 
to force said fabric material against said one 
side of said apertured collector element so 

35 that said material conforms to said predeter- 

mined three-dimensional shape; and 
(d) solidifying said so-conformed material 
into said three-dimensional shape. 

40 2. A method according to claim 1, wherein step 

(a) comprises providing a screen having said 
predetermined shape. 

3. A method according to claim 1, wherein step 
45 (a) comprises providing a perforated insert 

having said predetermined shape. 

4. A method according to claim 1, wherein step 

(b) comprises positioning a web of fabric adja- 
50 cent to one side of said apertured collector 

element. 

5. A method according to claim 4, wherein step 
(b) comprises positioning a web of non-woven 

55 fabric adjacent to one side of said apertured 

collector element 
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6. A method according to claim 4, wherein step 
(b) comprises positioning a web of unbonded 
non-woven fabric adjacent to one side of said 
apertured collector element. 

5 

7. A method according to claim 4, wherein step 
(b) comprises positioning an apertured film ad- 
jacent to said one side of said apertured col- 
lector element. 

10 

8. A method according to claim 1, wherein step 

(b) further comprises collecting loose fabric 
fibers against said apertured collector element 

9. A method according to claim 1 , wherein step 75 
(d) is performed by heating the fabric material. 

10. A method according to claim 1, wherein steps 

(c) and (d) are performed simultaneously by 
pressing said fabric material against said col- 20 
lector element with the use of a heated gas. 

11. A method according to claim 1. wherein step 

(d) is performed by forcing heated air through 

the fabric material. 25 

12. A three-dimensional fabric manufactured ac- 
cording to the method set forth in claim 1. 

13. A method of manufacturing a three-dimension- 30 
al fabric of the type which may be used in 
absorbent garments, dressings or the like, 
comprising steps of: 

(a) providing an apertured collector element 
having a predetermined three-dimensional 35 
shape; 

(b) positioning a web of material adjacent to 
one side of said apertured collector ele- 
ment; 

(c) positioning fibrous fill material adjacent 40 
to said web of material; and 

(d) solidifying said web and said fibrous fill 
material into said three-dimensional shape. 

14. A method according to claim 13, wherein step 45 
(a) comprises providing a screen having said 
predetermined shape. 

15. A method according to claim 13, wherein step 

(a) comprises providing a perforated insert so 
having said predetermined shape. 

16. A method according to claim 13, wherein the 
fibrous fill material comprises thermoplastic fi- 
bers, and wherein step (d) is performed by 55 
heating the fibrous fill material. 



17. A three-dimensional fabric manufactured ac- 
cording to the method set forth in claim 13. 

18. A system for manufacluring a three-dimension- 
al fabric of the type which may be used in 
absorbent garments, dressings or the like, 
comprising: 

an apertured collector element having a 
predetermined three-dimensional shape; 

means for positioning material adjacent to 
one side of said apertured collector element; 

means for developing a pressure differen- 
tial between said one side of said apertured 
collector element and a second, opposite side 
to force said fabric material against said one 
side of said apertured collector element so that 
said material conforms to said predetermined 
three-dimensional shape; and 

means for solidifying said so-conformed 
material into said three-dimensional shape. 

19. A system according to claim 18, wherein said 
apertured collector element comprises a 
screen which is contoured into said three-di- 
mensional shape. 

20. A system according to claim 18, wherein said 
apertured collector element comprises a mol- 
ded insert. 

21. A system according to claim 18, wherein said 
solidifying means comprises a heater. 

22. A system for manufacturing a three-dimension- 
al fabric of the type which may be used in 
absorbent garments, dressings or the like, 
comprising: 

an apertured collector element having a 
predetermined three-dimensional shape; 

means for positioning a web of material 
adjacent to one side of said apertured collector 
element; 

means for positioning fibrous fill material 
adjacent to said web of material; and 

means for solidifying said web and said 
fibrous fill material into said three-dimensional 
shape. 

2a A system according to claim 22, wherein said 
apertured collector element comprises a 
screen which is contoured into said three-di- 
mensional shape. 

24. A system according to claim 22, wherein said 
apertured collector element comprises a mol- 
ded insert. 
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25. A system according to claim 22, wherein said 
solidifying means comprises a heater. 
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